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REpL't  TO 
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NEDED 


AUG  i  e 


Honorable  Richard  A.  Snelling 
Governor  of  the  State  of  Vermont 
State  Capitol 

Montpelier,  Vermont  05602 


Dear  Governor  Snelling: 

Inclosed  is  a  copy  of  the  Jewell  Brook  Dam  Site  No.  3  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  Is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Water 
Resources,  the  cooperating  agency  for  the  State  of  Vermont.  In 
addition,  a  copy  of  the  report  has  also  been  furnished  the  owner,  Town 
of  Ludlow,  Ludlow,  Vermont  05149. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Water  Resources  for  your  cooperation  in  carrying  out  this  program. 

Sincerely, 


Incl 

As  stated 


MAX  B.  SCHEIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  -  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  Number: 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


VT00016  Dam  &  VT00262  Dike 
Jewell  Brook  Site  No.  3 
Ludlow 

Windsor,  Vermont 
Parker  Brook 
"ovember  1,  1979 


Jewell  Brook  Site  No.  3  Dam  is  an  earth  embankment  consisting  of  a 
main  dam  and  a  saddle  dike.  The  saddle  dike  and  the  main  dam  each  have 
an  independent  potential  damage  area  located  downstream.  Therefore,  the 
project  was  assigned  two  identification  numbers:  (VT00016)  for  the  main 
dam  and  (VT00262)  for  the  saddle  dike.  A  dam  failure  analysis  was  per¬ 
formed  for  each  of  the  two  potential  downstream  damage  areas. 

The  structure  was  constructed  in  1970  as  a  multiple  purpose  structure 
(flood  control  -  recreation).  The  main  structure  consists  of  zoned,  com¬ 
pacted  earthfill  embankment  with  a  cutoff  trench  to  rock  or  till  in  the 
foundation.  It  has  a  top  width  of  18  feet  and  is  approximately  650  feet 
long  and  65  feet  high  and  has  3H:1V  and  2.5H:1V  upstream  and  downstream 
slopes,  respectively.  The  saddle  dike,  located  on  the  south  side  of  the 
reservoir  (right  side  of  main  dam),  is  approximately  325  feet  long  and 
17  feet  high.  The  principal  spillway  consists  of  a  two-stage  reinforced 
concrete  intake  structure  that  connects  to  a  30-inch  diameter  discharge 
conduit.  A  reservoir  drain  at  the  bottom  of  the  intake  structure  also 
connects  to  the  conduit.  The  emergency  spillway  is  a  200-foot  wide 
grassed  channel  in  the  left  abutment. 

The  dam  is  judged  to  be  in  fair  condition  due  to  the  questionable 
durability  of  the  grassed  emergency  spillway  during  flood  flows.  All  of 
the  aspects  of  the  dam  were  in  good  condition.  The  inspection  revealed 
some  minor  localized  erosion,  the  poor  condition  of  the  rope  ladder  at¬ 
tached  to  the  concrete  intake  structure  and  the  unmowed  condition  of  the 
steeper  slopes. 

In  accordance  with  Corps  of  Engineers  Guidelines  for  the  Intermediate 
size  and  High  hazard  classification  of  the  dam,  the  test  flood  will  be 
equivalent  to  the  Probable  Maximum  Flood  (PMF) .  Peak  inflow  to  the 
reservoir  is  3,300  cubic  feet  per  second  (cfs);  peak  outflow  is  2,600  cfs 
with  4.6  feet  of  freeboard.  With  a  water  level  at  the  crest  of  the  dam, 
the  capacity  of  the  spillways  is  12,450  cfs,  which  is  equivalent  to  480 
percent  of  the  routed  test  flood  outflow. 

It  is  recommended  that  the  owner  engage  a  registered  engineer  to 
review  the  design  of  the  erosion  potential  of  the  emergency  spillway  to 
ensure  that  it  can  pass  the  test  flood  without  excessive  erosion.  The 
Soil  Conservation  Service  has  modified  its  design  guidelines  pertaining  to 
the  design  of  earth  spillways  since  the  construction  of  the  dam.  Recom¬ 
mendations  should  be  made  by  the  engineer  and  implemented  by  the  owner. 


In  addition,  the  owner  should  implement  a  systematic  maintenance 
program  consisting  of  the  following  items: 


1. 

2. 

3. 


Mow  all  slopes  on  an  annual  basis. 
Inspect  for  erosion  and  repair  annually. 


Remove  debris  from  the  low  level  intake  on  the  concrete  intake  structure 
at  intervals  of  not  more  than  three  months. 


4. 

5. 


Establish  written  procedures  for  operating  and  maintaining  the  dam. 
Develop  a  formal  downstream  warning  and  surveillance  plan. 


The  recommendations  and  remedial  measures  are  described  in  detail  in 
Section  7.  They  should  be  addressed  within  one  year  after  receipt  of  this 
Phase  I  Inpsection  Report  by  the  owner. 


JJB/chj 


Very  truly  yours, 
DuBois  &  King,  Inc. 


in  J.  Bi^otta,  P.E. 
5roject  Manager 


This  Phase  I  Inspection  Report  on  Jewell  Brook  Dam  Site  No.  3 

has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Pans .  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


RICHARD  DIBUONO,  MEMBER 
Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTES IAN,  MEMBER 

Geotechnical  Enqineerina  Branch 

Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably-possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 


i 


a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 

The  Phase  I  investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to 
existing  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for  compli¬ 
ance  with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
JEWELL  BROOK  SITE  NO.  3  DAM 
SECTION  1 

PROJECT  INFORMATION 

1 . 1  General 

a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  Na¬ 
tional  Program  of  Dam  Inspection  throughout  the  United  States.  The  New 
England  Division  of  the  Corps  of  Engineers  has  been  assigned  the  respon¬ 
sibility  of  supervising  the  inspection  of  dams  within  the  New  England 
Region.  DuBois  &  King,  Inc.,  has  been  retained  by  the  New  England  Div¬ 
ision  to  inspect  and  report  on  selected  dams  in  the  State  of  Vermont. 
Authorization  and  notice  to  proceed  were  issued  to  DuBois  &  King,  Inc., 
under  a  letter  of  October  19,  1979,  from  William  E.  Hodgson,  Jr.,  Colonel, 

Corps  of  Engineers.  Contract  No.  DACW33-80-C-0003  has  been  assigned  by 
the  Corps  of  Engineers  for  this  work. 

b .  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of  non-Federal  dams, 
to  identify  conditions  which  threaten  the  public  safety  and  thus  permit  cor¬ 
rection  in  a  timely  manner  by  non-federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  quickly  initiate  effective 
dam  safety  programs  for  non-federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location.  Jewell  Brook  Site  No.  3  Dam  is  located  in  the  Town  of 
Ludlow,  Windsor  County,  Vermont.  The  dam  is  located  on  Parker  Brook  approxi¬ 
mately  1600  feet  upstream  from  its  confluence  with  Jewell  Brook.  The  dam  is 
shown  on  the  7.5  minute  USGS  quadrangle  for  Ludlow,  Vermont,  with  appropriate 
coordinates  being  72°  42.8'  west  longitude,  43°  23.5'  north  latitude.  The 
location  of  Jewell  Brook  Site  No.  3  Dam  is  shown  on  the  location  map  immediately 
preceding  this  page. 

b.  Description  of  Dam  and  Appurtenances.  Jewell  Brook  Site  No.  3  Dam  is 
an  earth  embankment  consisting  of  a  main  dam  and  a  saddle  dike.  The  main  dam 
is  a  zoned,  compacted,  earth  fill  with  a  cutoff  trench  to  rock  or  till  into 
the  foundation.  A  drainage  system  is  located  under  the  downstream  portion  of 
the  earth  fill  to  collect  seepage.  The  main  dam  has  a  top  width  of  18  feet 
and  is  approximately  650  feet  long  and  65  feet  high.  The  downstream  slope  and 
upstream  slope  of  the  main  dam  are  grassed  and  have  side  slopes  of  2.5H:1V  and 
311 :1V,  respectively.  A  10-foot  wide  berm  is  located  part  way  up  the  slopes 

of  both  the  downstream  and  upstream  slopes  of  the  main  dam.  The  saddle  dike 
is  located  on  the  south  side  of  the  reservoir  (to  the  right  of  the  main  dam), 
and  its  axis  is  perpendicular  to  the  axis  of  the  main  dam.  A  100-foot  long 
section  of  natural  ground  lies  between  the  dam  and  dike.  The  saddle  dike  has 
a  top  width  of  12  feet,  is  approximately  325  feet  long  and  17  feet  high,  and 
lias  a  cut-off  trench  of  glacial  till.  The  slopes  of  the  saddle  dike  are  3H:1V 
upstream,  211:1V  downstream,  and  are  grassed.  Two  spillways  provide  flow 
control,  a  principal  spillway  for  normal  flow  and  an  emergency  spillway 


for  overflow.  The  principal  spillway  consists  of  a  two-stage  reinforced 
concrete  intake  structure  and  a  30-inch  diameter  conduit  which  is  located 
near  the  center  of  the  main  dam.  The  30-inch  diameter  conduit  passes  through 
the  earth  embankment  on  a  slight  skew  angle  bearing  towards  the  right  abutment. 

A  reservoir  drain  is  connected  to  the  intake  structure  by  a  gated,  18-inch 
diameter  conduit.  The  emergency  spillway  is  a  200-foot  wide  grassed  channel 
in  the  left  abutment. 

c.  Size  Classification.  Jewell  Brook  Site  No.  3  is  65  feet  high  and  has 
a  storage  capacity  of  492  acre-feet.  In  accordance  with  article  2.1.1  of  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  the  dam  is  Intermediate  in 
size  based  upon  its  height,  which  is  greater  than  40  feet  and  less  than  100  feet. 

d.  Hazard  Classification.  Jewell  Brook  Site.  No.  3  has  a  hazard  class¬ 
ification  of  High  based  upon  its  potential  for  damage  if  breached.  The  saddle 
dike  and  the  main  dam  each  have  independent  potential  damage  areas  located 
downstream.  Development  downstream  of  Jewell  Brook  Site  No.  3  Dam  consists  of 
approximately  20  dwellings  located  along  State  Route  100  near  the  confluence 
of  Jewell  Brook  and  Parker  Brook.  Approximately  .4  miles  downstream  lies  the 
Village  of  Ludlow.  In  the  Village,  many  residences  and  commercial  establishments 
are  built  in  the  flood  plain  of  Jewell  Brook.  The  flood  wave  generated  by  a 
breach  of  the  main  dam  would  produce  a  stage  of  15.0  feet  above  stream  bed 
when  it  reaches  the  confluence  of  Parker  Brook  and  Jewell  Brook.  The  resulting 
11-foot  high  flood  wave  would  have  the  potential  of  washing  out  a  railroad 
bridge  and  a  highway  bridge  on  State  Route  100  in  Ludlow  and  causing  appreciable 
damage  to  15  to  20  dwellings  along  Jewell  Brook  with  flood  levels  up  to  five 
feet  above  the  first  floor  of  of  those  dwellings.  It  is  likely  that  more  than 
a  few  lives  may  be  lost  if  the  main  dam  is  breached. 

Located  downstream  of  the  saddle  dike  is  a  natural  gully.  The  gully  term¬ 
inates  at  an  open  field  located  on  the  west  bank  of  Jewell  Brook.  There  are 
approximately  four  to  six  buildings  (includes  dwellings  and  farm  buildings) 
which  are  located  in  the  gully.  The  flood  wave  generated  by  a  breach  of  the 
saddle  dike  would  be  approximately  4.4  feet  high.  It  is  expected  that  this 
4.4-foot  flood  wave  would  not  cause  any  damage  to  any  dwellings  with  a  flood 
height  level  with  the  first  floor  of  one  dwelling.  It  is  expected  that  the 
energy  of  this  flood  wave  would  be  almost  totally  dissipated  by  the  time  it 
reached  the  open  field  located  approximately  one-quarter  mile  downstream.  It 
is  likely  that  no  lives  would  be  endangered  if  the  saddle  dike  were  breached. 

e.  Ownership.  This  dam  is  owned  by  the  Town  of  Ludlow,  Vermont  05149. 

f.  Operator.  The  dam  is  operated  and  maintained  by  the  Town  of  Ludlow, 
Vermont  05149.  Mr.  Dean  Brown,  Town  Manager,  is  in  charge  of  all  Town  equipment. 
His  telephone  number  is  802/228-2841. 

g.  Purpose .  Jewell  Brook  Site  No.  3  Dam  is  a  multiple-purpose  dam.  It 
provides  flood  protection  for  the  Jewell  Brook  flood  plain  area,  and  it  forms 
an  impoundment  of  water  for  recreational  use. 

h.  Design  and  Construction  History.  The  Jewell  Brook  Site  No.  3  Dam,  was 
constructed  in  1970.  The  dam  was  designed  by  the  Soil  Conservaton  Service  for 
the  Town  of  Ludlow.  The  construction  of  the  dam  was  funded  under  the  authority 
of  the  Watershed  Protection  and  Flood  Protection  Act  (Public  Law  566,  83rd 
Congress;  68  Stat.  666)  as  amended.  The  Town  of  Ludlow  paid  for  the  acquis¬ 
ition  of  the  required  land,  easements,  and  rights-of-way. 
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i.  Normal  Operating  Procedure.  The  operation  of  Jewell  Brook  Site  No.  3 
Dam  is  automatic.  During  low  flows,  the  water  level  is  controlled  by  the  hydraulic 
capacity  of  the  low  stage  orifice  (elevation  1230.0  NGVD,  21.5  ft.  below  dam  crest) 
of  the  principal  spillway.  As  inflow  increases  the  capacity  of  the  orifice  spillway 
is  exceeded  causing  the  water  surface  to  rise.  The  high  stage  inlet  of  the  principal 
spillway  and  the  emergency  spillway  become  operational  at  elevations  1239.7  and  1243.9 
NGVD,  (11.8  ft.  and  7.6  ft.  below  dam  crest)  respectively. 

1 . 3  Pertinent  Data 

a.  Drainage  Area.  The  drainage  area  of  Jewell  Brook  Site  No.  3  is  1.3  square 
miles.  The  terrain  is  mostly  forested  and  is  steep  and  mountainous.  Topographic 
elevations  in  the  watershed  range  from  about  1530  to  3340.  The  basin  is  sparsely 
populated  and  there  are  very  few  houses  and  roads.  The  western  portion  of  the 
drainage  basin  includes  lands  of  Okemo  State  Forest.  This  land  is  very  steep  and 
has  slopes  up  to  30%.  The  north  and  west  shores  of  the  pool  are  used  for  recreation. 
The  majority  of  the  recreational  facilities  (bathhouse,  beach,  boat  dock  and  picnic 
area)  are  located  on  the  north  shore.  The  west  shore  is  primarily  used  as  a  camping 
area. 


The  normal  pool  area  and  maximum  pool  area  of  the  Jewell  Brook  Site  No.  3  Dam 
represents  approximately  1.1%  and  2.6%  of  the  total  drainage  area,  respectively. 


Discharge  at  Dam  Site 


(1)  Outlet  Works.  A  30-inch  diameter  reinforced  concrete  conduit  is 
located  in  the  center  of  the  dam.  Based  on  as-built  drawings,  the  conduit 
is  273  feet  long,  has  a  slope  of  .076  feet  per  foot  and  has  16  reinforced 
concrete  anti-seep  collars,  A  reinforced  concrete  intake  structure  controls 
inflow  into  the  conduit.  The  low  stage  inlet,  which  consists  of  a  rectangu¬ 
lar  orifice  (1  x  1.4  foot)  and  trash  rack  is  located  21.8  feet  below  the  top 
of  the  dam.  The  high  stage  inlet  which  consists  of  two  7.5  feet  long  weirs, 
each  preceded  by  trash  racks,  has  a  crest  elevation  1239.7  which  is  approxi¬ 
mately  11.8  feet  below  the  top  of  dam.  The  maximum  capacity  of  the  30-inch 
diameter  conduit  is  approximately  150  cfs,  with  a  water  elevation  at  the 
crest  of  the  dam  (el.  1251.5).  A  reservoir  drain,  consisting  of  an  18-inch 
diameter  conduit  with  a  manually  operated  gate  is  connected  to  the  bottom  of  the 
intake  structure.  The  invert  of  the  drain  is  at  F.l.  1205.86  NGVD  (45.6  ft. 
below  the  dam  crest). 


The  emergency  spillway  is  a  200-foot  wide  grassed  channel  in  the  left 
abutment.  The  left  bank  of  the  spillway  is  an  earth  cut,  and  the  right  bank 
is  formed  by  a  7-foot  high,  400-foot  long  training  dike.  This  dike  has  a 
top  width  of  12  feet  and  side  slopes  of  3H:1V. 


(2)  Maximum  Known  Flood.  It  is  reported  in  a  1964  watershed  study  report 
entitled  "Jewell  Brook  Watershed"  that  the  Jewell  Brook  Watershed  has  produced 
damaging  floods  in  1927,  1936,  1938,  1952  and  I960.  It  is  stated  in  the  report 
that  the  1938  flood  was  the  most  severe  of  them  all,  and  a  recurrence  of  a 
flood  of  this  magnitude  could  cause  damages  at  $870,000  (1964  figures). 
Industrial,  commercial  and  residential  property,  and  roads  and  bridges  have 
oil  received  extensive  damage  from  previous  floods.  In  addition,  there  has 
been  damage  to  agricultural,  industrial  and  residential  property  and  roads  and 
bridges  along  the  Black  River  flood  plain  downstream  from  the  confluence  of 
Jewell  Brook. 
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Since  its  construction  in  1970,  the  Jewell  Brook  Site  No.  3  Dam 
has  withstood  two  floods,  1973  and  1976.  According  to  a  town  official, 
the  1976  flood  was  the  more  severe  of  the  two.  There  are  no  written 
records  of  maximum  pool  elevations.  Reportedly,  the  emergency  spillway 
has  never  discharged  flow,  but  the  water  surface  may  have  risen  to  five 
or  six  feet  below  its  crest. 

(3)  Spillway  Capacity  at  Test  Flood  Elevation.  The  test  flood  for 
the  1.3  square  miles  is  3,300  cfs  inflow.  Surcharge  storage  of  277  acre- 
feet  will  attenuate  the  inflow  to  a  peak  outflow  of  2,600  cfs  at  elevation 
1246.9  NGVD.  The  dam  will  have  a  freeboard  of  4.6  feet  when  the  test 
flood  is  routed  through  the  reservoir.  The  principal  spillway  will  dis¬ 
charge  about  140  cfs  and  the  emergency  spillway  will  discharge  about 
2,460  cfs  for  a  total  capacity  of  2,600  cfs.  The  discharge  of  the 
principal  spillway  and  the  emergency  spillway  represent  5.4  percent  and 
94.6  percent  of  the  test  flood  otflow,  respectively. 

(4)  Spillway  Capacity  at  Top  of  Dam.  When  the  water  is  at  the  top 
of  the  dam,  elevation  1251.5  NGVD,  the  principal  spillway  will  discharge 
150  cfs  and  the  emergency  spillway  will  discharge  12,300  cfs  for  a  total 
capacity  of  12,450  cfs  which  is  nearly  five  times  as  great  as  the  routed 
test  flood  outflow. 

(5)  Total  Project  Discharge.  The  total  project  discharge  at  the  top  of 
the  dam  is  12,450  cfs  with  a  water  surface  at  elevation  1251.5  NGVD.  During 
the  test  flood  when  inflow  is  3,300  cfs,  the  total  project  will  discharge 
2,600  cfs  at  elevation  1246.9  NGVD. 


F.l ovation  (NGVD) 

(1) 

Streambed  at  toe  of  dam 

1186.5 

(2) 

Bottom  of  cutoff 

1175  (lowest  point) 

(3) 

Maximum  tail  water 

N/A 

(4) 

Recreation  pool  (orifice) 

1230.0 

(5) 

Full  flood  control  pool  (principal 

spillway  weir) 

1239.7 

(6) 

Fmergoncv  Spillway  crest  (ungated) 

1243.9 

(7) 

Design  surcharge  (original  design) 

1246.7 

(8) 

Top  of  dam 

1251.5 

(9) 

Top  of  dike 

1251.5 

(10) 

Test  Flood  Surcharge 

1246.9 

Rose 

rvoir  (I.ongth  in  foot) 

(1) 

Noimal  pool  (FI.  1230.0) 

650 

(2) 

Floo.d  control  pool  (FI.  1230.7) 

850 

(3) 

Fmergoncv  spillway  crest  pool  (FI. 

1243.9) 

1000 

(4) 

Top  of  dam  (FI.  1251.5  ) 

1150 

(5) 

Test  flood  pool  (FI.  1246.9) 

1075 

“““  W  ’  '  ”  - 


Storage  (acre-feet) 

(1) 

Normal  pool 

116 

(2) 

Flood  control  pool  El.  1239.7 

260 

(3) 

Emergency  spillway  crest  pool  (ungated) 

335 

(4) 

Top  of  dam 

492 

(5) 

Test  flood  pool 

397 

Reservoir  Surface  (acres) 

(1) 

Normal  pool 

9.0 

(2) 

Flood-control  pool 

El.  1239.7 

14.3 

(3) 

Emergency  spillway 

crest  (ungated) 

17.3 

(4) 

Test  flood  pool 

19.0 

(5) 

Top  of  dam 

22.  1 

Dam 

Dike 

Dam 

(1) 

Type 

Earth  Embankment 

Earth  Embankment 

(2) 

Length 

325  feet 

650  feet 

(3) 

lie  igh  t 

17  feet 

65  feet 

(4) 

(5) 

Top  Width 

Side  Slopes 

12  feet 

13  feet 

Upstream 

311:  IV 

311:  IV 

Downstream 

211:  IV 

2.5H-.1V 

(6) 

Zoning 

None 

Upstream  shell  and  central 
zone  composed  of  the  less 
pervious  borrow.  Downstream 
shell  composed  of  the  more 
pervious  borrow. 

(7) 

Impervious  Core 

None 

None. 

(3) 

Cutof  f 

Cutoff  about  4  feet 
deep  into  water,  laid 
deposits  in  foundation 

Cutoff  about  6  feet  deep 
into  water,  laid  deposits 
in  foundation 

(9)  Grouto  Curtain  None  None 

h.  Diversion  and  Regulating  Tunnel 


No t  app i  ie.tb  1  e 


Spil lwavs 


1 . 


Lm.?  Stage  Outlet 
Type 
Size 

Elevation 

High  Stage  Outlet 
Type 
Size 

F.levat  ion 

Emergency  Spillway 
Type 
Size 

Eleva t ion 


Orifice 

1  foot  x  1.4  foot 
1230.0  NGVD 


Two  we i rs 
7.5  feet  each 
1239.7  NGVD 


Grassed  Spillway 
200-feet  wide 
1243.9  NGVD 


j .  Regulating  Outlets 

The  only  gated  outlet  is  an  18-inch  diameter  reservoir  drain  at  elevation 
1205.9  NGVD.  This  is  operated  only  to  drain  the  reservoir  and  is  not  a  part  of 
the  usual  procedure  to  regulate  pool  levels. 
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SECTION  2 


ENGINEERING  DATA 


2. 1  Design  Data 

Two  sources  of  design  information  were  available.  A  watershed  work  plan 
entitled  "Jewell  Brook  Watershed"  published  in  1964  provided  background  informa¬ 
tion  concerning  the  design  of  the  dam.  The  purpose  of  the  report  was  to  analyze 
the  needs  of  Jewell  Brook  Watershed  and  to  make  recommendations  based  on  its 
findings.  The  report  contains  a  summary  of  past  flooding  damages  and  performs 
a  benefit-cost  comparison  to  determine  the  most  cost-effective  solution  for  the 
flooding  problem.  Construction  of  four  flood  control  dams  in  the  Jewell  Brook 
Watershed  was  recommended. 

The  other  source,  the  Jewell  Brook  Site  No.  3  design  notes,  provided  specific 
design  information.  The  design  data  includes  information  on  geology,  soils,  hydro¬ 
logy,  and  structural  analysis.  The  folder  contained  detail  calculations  and  con¬ 
tract  drawings  and  specifications. 

2 . 2  Construction  Data 

A  set  of  as-built  drawings  of  the  original  construction  of  the  Jewell 
Brook  Site  No.  3  Dam  is  available.  The  drawings  are  detailed  and  are  in  good 
condition.  The  drawings  consist  of  23  photostatic  reductions.  Included  in 
the  as-built  drawings  are  four  sheets  which  contain  test  pit  and  boring  logs  for 
the  site. 

2 . 3  Operation  Data 

There  is  an  operation  and  maintenance  handbook  for  Jewell  Brook  Site  No.  3 
Dam  in  the  Ludlow  Town  Office.  There  are  procedures  for  monitoring  the  struc¬ 
ture.  The  Vermont  Department  of  Water  Resources  and  the  Soil  Conservation 
Service  perform  a  joint  inspection  of  the  dam  annually. 

2 . 4  Evaluation  of  Data 

a.  Ava i la b i  1 i tv ,  A  copy  of  the  watershed  work  plan  entitled  "Jewell 
Brook  Watershed"  is  available  from  the  Woodstock  Soil  Conservation  District, 
Woodstock,  Vermont  05091.  As-built  plans  and  the  design  report  are  kept  on  file 
by  the  main  office  of  the  Soil  Conservation  Office.  This  information  is  available 
at  the  following  address:  Soil  Conservation  Service,  One  Burlington  Square, 
Burlington,  Vermont  05401.  Copies  of  annual  field  inspection  reports  are  also 
available  from  that  office.  A  copy  of  the  most  recent  inspection  (May  30,  1979) 
is  included  in  Appendix  B. 

b.  Adequacy .  The  availability  of  in-depth  engineering  data  permitted 

a  review  of  the  original  design.  Technical  data  pertaining  to  the  original  design 
of  the  dam  such  as  materials  used  such  as  soils  gradation  data  were  readily  avail¬ 
able.  As-built  plan:;  and  design  notes  provided  detail  data  for  the  Phase  T.  inspec- 
t  ion. 


c.  Va  1  id  i  t  v .  Tht*  as-built  drawings  and  the  design  data  presented  in  the 
design  folder  appear  generally  accurate  even  though  some  minor  inconsistencies 
were  detected.  For  example,  the  as-built  elevation  presented  on  the  sheet  show¬ 
ing  the  structural  details  of  the  concrete  intake  structure  are  not  consistent 
with  the  measured  height  of  the  intake  structure.  As-built  notes  indicate  a  change 
in  the  elevation  of  the  foot  ini’,  but  no  chang.es  were  made  to  the  height  dimension 
of  the  concrete  intake  structure  or  to  the  top  elevation.  As  a  result,  the  di¬ 
mensions  do  not  agree. 


SECTION  3 


VISUAL  INSPECTION 


3 . I  Findings 

a.  General .  The  field  inspection  of  Jewell  Brook  Site  No.  3  was  per¬ 
formed  on  November  1,  1979.  The  weather  was  sunny  and  fair  with  temperatures 
near  58°F.  The  inspection  team  included  personnel  from  DuBois  &  King,  Inc., 
Geotechnical  Engineers,  Inc.,  and  Knight  Consulting  Engineers,  Inc.,  accom¬ 
panied  by  a  representative  of  the  Soil  Conservation  Service.  A  copy  of  the 
inspection  checklist  as  completed  during  the  field  inspection  is  included  as 
Appendix  A.  At  the  time  of  the  inspection,  the  water  level  was  near  the  invert 
of  the  low-stage  orifice  (elevation  1230.0  NGVD). 

b.  Dam.  Jewell  Brook  Site  No.  3  is  an  earth  embankment  structure  con¬ 
sisting  of  a  main  dam  and  a  dike  across  a  saddle  in  the  right  abutment  (Photo  1). 
The  earth  structure  consists  of  a  zoned,  compacted  earth  fill  with  a  cutoff 
trench  into  the  foundation.  The  main  dam  has  a  top  width  of  18  feet  and  is  ap¬ 
proximately  650  feet  long  and  65  feet  high  (Photo  2).  Both  the  upstream  and 
downstream  slopes  of  the  dam  are  grassed.  A  10-foot  wide  berm  is  located  on 

the  downstream  face  approximately  one-third  of  the  way  up  from  the  toe  of  the 
dam  (Photo  3).  A  similar  berm  on  the  upstream  face  is  below  the  normal  water 
lino.  There  is  a  narrow  footpath  on  the  upstream  face  slightly  above  the 
water  line  (visible  in  the  lower  right  corner  of  Photo  4);  a  10-inch  high 
scarp  exists  in  this  zone.  It  appears  that  this  sloughing  is  shallow,  and  it 
may  be  caused  by  frost  effects  or  rapid  drawdown.  Although  the  footpath 
continues  past  the  outlet  riser  to  the  right,  no  scarps  were  observed  on  this 
portion  of  the  slope  (Photo  5).  The  grass  cover  is  excellent  but  requires 
mowing  to  ensure  that  inspections  will  reveal  any  changes  that  may  be  occurring 
with  tine. 

Ttie  errst  of  the  dam  (Photo  6)  is  mowed  regularly  and  is  in  good  condition. 
The  downstream  face  of  the  dam  has  a  well  developed  grass  cover  (Photo  7). 

Mowing  is  done  only  on  the  flatter  portions  of  the  slopes.  Annual  mowing  of  the 
steeper  slopes  should  also  be  done. 

The  right  abutment  is  eroded  just  above  the  water  line  (Photo  8).  This 
zone  is  natural  ground  that  was  covered  bv  a  relatively  impervious  blanket 
during  construction.  It  appears  that  this  blanket  material  is  being  eroded 
away.  At  the  downstream  right-abutment  contact  line,  a  one-  to  two-foot  deep 
erosion  gully  has  formed  (Photo  11). 

Numerous  deer  trails  were  found  on  the  upstream  and  downstream  slopes  of 
the  dam,  but  are  causing  no  significant  erosion.  On  the  downstream  side,  some 
erosion  holes  of  three-  to  four-inch  size  were  noted  passing  under  the  root  mat. 
Annual  mowing  and  inspection  are  needed  so  that  such  erosion  holes  can  be  observed 
and  filled  as  needed  to  deter  further  erosion. 

The  saddle  dike  on  the  right  side  of  the  dam  is  in  good  condition  (Photo  9). 
It  has  a  top  width  of  12  feet  and  is  approximately  325  feet  long  and  17  feet  high. 
According  to  Mr.  Carlson  of  the  SCS,  the  cut-off  trench  under  the  dike  extends 
clown  to  glacial  till.  Several  deer  trails  pass  up  and  down  the  slopes,  but  no 
significant  erosion  has  occurred  (Photo  ID). 


c.  Appurtenant  Structures.  Structures  appurtenant  to  the  dam  include  a 
principal  spillway,  an  emergency  spillway,  a  reservoir  drain  and  a  drainage 
system  under  the  downstream  slope.  The  principal  spillway  consists  of  a  two-stage, 
reinforced  concrete  intake  structure  connected  to  a  30-inch  diameter  conduit. 

The  emergency  spillway  is  a  200-foot  wide  grassed  channel  in  the  left  abutment. 

A  drainage  system  is  located  on  the  downstream  portion  of  the  dam. 

The  intake  structure  (Photo  12)  is  in  good  condition.  The  concrete  shows 
no  signs  of  cracking  or  of  efflorescence.  The  condition  of  the  steel  trash  racks 
is  good .  Access  to  the  top  of  the  tower  is  provided  by  a  makeshift  rope  ladder 
in  poor  condition.  Because  of  the  auxiliary  recreational  use  of  this  structure  it 
is  suspected  that  the  rope  ladder  was  installed  by  persons  other  than  the  owners. 

The  outlet  conduit  is  exposed  approximately  25  feet  at  the  discharge  end 
(Photo  13).  Minor  efflorescence  was  observed  on  the  cradle  which  supports  the 
outlet  end  of  the  concrete  conduit.  A  hairline  crack  with  efflorescence  was 
detected  at  the  downstream  conduit  joint  but  no  seepage  was  evident.  The 
condition  of  the  conduit  is  generally  good  (Photo  14). 

The  emergency  spillway  (Photo  15)  is  used  as  an  athletic  field  for  field  hocks 
(Photo  16)  and  hence  the  grass  is  mowed  and  kept  in  good  condition.  There  is 
some  concern  about  the  ability  of  this  spillway  to  withstand  the  design  velocities 
(see  Sect  ion  6) . 

The  toe  drains  are  unobstructed  and  appeared  to  be  functioning  (Photos  17 
and  13)  although  some  minor  seepage  was  observed  downstream  from  the  right  drain. 

d.  Downstream  Channel.  The  downstream  channel  is  a  steep,  natural  channel 
through  a  heavily  wooded  area  (Photo  19).  The  floor  of  the  channel  is  lined  with 
large  rocks.  There  are  no  signs  of  excessive  erosion  or  other  deterioration. 

e.  Reservoir  Area.  The  reservoir  shoreline  is  occupied  by  a  recreation 
area  with  a  sandy  beach  (Photo  20).  The  reservoir  is  free  from  overhanging  trees 
and  rocks. 

3 . 2  Eva lua t Lon 

Evaluation  of  the  adequacy  of  the  grass  cover  on  the  emergency  spillway 
is  necessary  and  is  discussed  in  Section  6.2. 

Maintenance  of  the  wave  cut  surface  on  the  upstream  side  of  the  right 
abutment  and  of  the  shallow  sloughs  to  the  left  of  the  intake  structure  near 
the  water  line  is  required. 

Erosion  protection  should  he  placed  along  the  downstream  half  of  the 
right  abutment  contact  line,  since  a  gully  Ls  forming  there. 

Annual  mowing  of  all  slopes  should  he  undertaken  so  that  the  inspections 
can  he  made  more  easily.  The  small  erosion  channels  that  are  forming  locally 
under  the  root  mat  on  the  downstream  face  should  be  maintained. 


SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 

4 . 1  Operational  Procedures 

a.  General  .  Jewell  Brook  Site  No.  3  is  a  dual-purpose  darn  (flood  control 
and  recreation).  Its  operation  is  automatic.  The  water  elevation  of  the  pool  is 
regulated  hv  the  hydraulic  capacity  of  the  two-stage  concrete  intake  structure 
which  serves  as  the  principal  spillway.  A  nine  acre  recreation  pool  is  main¬ 
tained  by  the  low  stage  orifice  at  elevation  1230.0  NGVD.  As  inflow  increases, 
the  capacity  of  the  low  stage  inlet  is  exceeded  causing  the  water  surface  to 
rise.  When  the  water  surface  reaches  elevation  123b. 7  NGVD,  water  is  discharged 
over  the  weirs  of  the  principal  spillway.  The  permanent  pool  can  be  lowered  by 
manually  opening  the  reservoir  drain.  The  drain  consists  of  a  drain  inlet  and 

an  18-inch  diameter  corrugated  metal  pipe  connected  to  the  service  spillway 
intake  structure.  Flow  into  the  reservoir  drain  is  controlled  by  a  sluice  gate 
located  inside  the  intake  structure.  Its  hand  operated  mechanism  is  located  on 
top  of  the  intake  structure.  To  operate  the  valve,  the  operator  must  climb  up 
the  rope  ladder  attached  to  the  intake  structure.  During  low  pool  elevations, 
the  operator  can  get  to  the  intake  structure  bv  walking  down  the  upstream  face 
of  the  dam.  During  high  pool  elevations  the  operator  must  use  a  boat  to  reach 
the  intake  structure.  An  emergency  spillway  is  provided  to  serve  as  an  emer¬ 
gency  overflow  during  an  unusually  severe  flood.  The  approximate  drawdown  time 
for  the  100-year  storm  is  5.6  days. 

The  dam  provides  facilities  for  various  forms  of  public  recreational  use 
such  as  swimming,  fishing,  picnicking,  camping,  boating,  ice  skating  and  general 
relaxation.  A  small  fee  is  charged  for  the  use  of  the  facilities.  The  money 
collected  from  the  fees  are  used  to  pay  for  operation  and  maintenance. 

b.  Warning  System.  There  is  no  system  to  warn  of  an  impending  flood  or 
to  warn  of  possible  overtopping.  The  dam  is  inspected  jointly  by  the  Soil  Con¬ 
servation  Service  and  the  Department  of  Water  Resources  on  an  annual  basis. 
Woodstock  Soil  Conservation  District  office  personnel  visually  inspect  the  dan 
during  heavy  flows  as  a  safety  precaution.  Town  officials  and  maintenance  per¬ 
sonnel  periodically  make  a  visual  inspection  of  the  dam  to  check  for  unusual 
conditions.  No  written  records  are  kept  of  their  findings. 

4 . 2  Ma intonnnee  Procedures 

a.  General .  There  is  no  schedule  for  maintaining  the  dam.  Maintenance 
is  performed  as  needed.  The  Town  Manager  hires  a  local  farmer  to  mow  the  grass 
on  the  slope!,  of  the  dam  at  least  once  a  year.  The  farmer's  mowing  equipment 
is  not  suited  for  mowing  the  steeper  slopes  of  the  dam.  As  a  result,  the  farmer 
only  nows  the  flatter  slopes.  The  unmowed  steep  slopes  are  in  an  undesirable 
condition.  The  tall  grass  makes  it  difficult  to  detect  erosion  problems  such 
ns  animal  holes,  sloughing,  and  erosion  channels  at  an  early  stage. 

4.3  Evaluation 

No  significant  operational  or  maintenance  deficiencies  wort1  found.  The 
dan  has  required  little  maintenance'  since  its  original  construction. 


SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General 


Jewell  Brook  Site  No.  3  Dam  is  an  earth  embankment  approximately  650  feet 
long  and  65  feet  high.  The  appurtenant  works  are  a  principal  spillway  and  an 
emergency  spillway.  The  principal  spillway  consists  of  a  two-stage  reinforced 
concrete  intake  structure  that  is  connected  to  a  30-inch  diameter  conduit.  The 
reservoir  drain  at  the  bottom  of  the  intake  structure  also  flows  into  the  30-inch 
diameter  conduit  when  opened. 

The  emergency  spillway  consists  of  a  200-foot  wide  excavation  in  the  left 
abutment  with  side  slopes  of  3H:1V. 

The  low  stage  inlet  of  the  reinforced  concrete  intake  structure  is  a  1-foot 
by  1.4-foot  rectangular  orifice  at  elevation  1230.0  HGVD.  The  high  stage  spillway 
consists  of  two  spillway  weirs  7.5  feet  long  at  elevation  1239.7  HGVD.  The  emer¬ 
gency  spillway  channel  has  a  crest  elevation  1243.9  which  is  7.6  feet  lower  than 
the  crest  of  the  dam. 

At  the  crest  of  the  emergency  spillway,  the  principal  spillway  will  dis¬ 
charge  150  cfs.  The  emergency  spillway  can  pass  approximately  12,300  cfs  before 
the  dam  is  overtopped.  The  normal  water  surface  is  maintained  at  1230.0  NGVD, 
with  the  majority  of  the  reservoir's  storage  allocated  for  flood  surcharge 
storage.  The  normal  pool  storage  occupies  24  percent  of  the  maximum  storage. 

The  entire  flood  control  process  is  automatic,  with  no  manual  operation  being 
needed  to  regulate  the  spillways. 

The  watershed  of  Jewell  Brook  Site  No.  3  Dam  is  characterized  bv  steep, 
heavily  wooded  slopes.  Topographic  elevations  range  from  about  153G  to  3340 
feet.  The  maximum  pool  area  afforded  by  the  Jewell  Brook  Site  No.  3  Dam  re¬ 
presents  approximately  2.6  percent  of  the  total  drainage  area. 

5 . 2  Des ign 


Detailed  hydrologic  information  pertaining  to  the  original  design 
of  the  dam  was  obtained  from  the  Soil  Conservation  Service.  This  information 
was  prepared  by  Soil  Conservation  Service  personnel  in  accordance  with 
procedures  as  outlined  in  the  National  Engineering  Handbook  of  the  Soil 
Conservation  Service,  Section  4,  Supplement  A  -  Hydrology  (NEH  4A)  and 
Section  5  -  Hydraulics  (NEH  5).  The  information  included  a  watershed 
analysis,  flood  routing,  discharge  frequency  analysis  and  dam  design 
criteria.  The  dam  was  tested  with  three  probable  storms  conditions.  The 
three  storms  represent  a  100-vear  storm  with  three  different  antecedent 
moisture  conditions.  The  dam  was  designed  witli  a  two-stage  principal 
spillway.  Tin1  low-stage  release  rate  was  set  as  low  as  practical  while 
staying  within  a  six-day  drawdown  time.  The  high-stage  outlet  was  sized  to 
use  the  full  capacity  of  the  pipe.  Storage  in  the  low  stage  was  set  to  delay 
the  operation  of  the  second  stage  during  the  passage  of  a  6-hour,  100-vear 
storm  so  that  its  outflow  would  lag  the  peak  from  the  uncontrolled  area 
within  the  watershed  for  at  least  two  hours.  The  information  was  reviewed 
and  found  to  be  in  accordance  with  commonly  accepted  engineering  practice. 


I  3 


5.3  F.xperience  Data 


The  Jewell  Brook  watershed  has  produced  several  damaging  floods  in  past 
years.  The  major  floods  of  record  occurred  in  1927,  1936,  1952,  and  I960. 

Nearly  every  spring  there  was  a  potential  flood  danger  fron  rapidly  melting 
snow  augmented  by  rainfall.  The  flood  of  September  1938  was  the  most  damaging 
flood  on  Jewell  Brook.  The  June  1060  flood,  although  not  as  large  as  the  1938 
flood,  did  cause  extensive  damage  on  Jewell  Brook  and  was  the  last  flood  of  that 
magnitude  prior  to  construction  of  the  dam. 

Jewell  Brook  Site  No.  3  dam  is  one  of  four  flood  retarding  structures  that 
were  constructed  to  control  runoff,  from  the  Jewell  Brook  watershed  upstream  of 
Ludlow.  Together  they  control  75  percent  of  the  Jewell  Brook  drainage  arca.  Since 
construction  (1968  through  1972),  these  structures  have  attenuated  all  floods 
without  spilling  water  over  their  respective  emergency  spillways.  However,  the 
1973  and  1976  floods  reportedly  exceeded  the  level  of  the  upper  stage  of  the 
principal  spillway;  the  1976  event  reportedly  rose  to  within  five  feet  of  the 
emergency  spillway  crest.  The  dams  have  helped  alleviate  flooding  in  the  Village 
of  Ludlow  due  to  runoff  from  the  Jewell  Brook  watershed. 

5.4  Test  Flood  Anal  vs  is 


The  65-foot  height  of  this  structure  places  it  in  the  Intermediate  class, 
that  range  being  greater  than  40  feet  and  less  than  100  feet.  The  hazard  classi¬ 
fication  is  High,  based  upon  the  close  proximity  of  the  Village  of  Ludlow  and 
the  location  of  many  dwellings  in  the  path  of  flooding  fron  a  potential  dam  break. 
In  accordance  with  "Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  the 
test  flood  is  the  Probable  Maximum  Flood  (PMF) .  The  PMF  curve  envelope  for 
Mountainous  Areas  was  used  to  obtain  a  unit  discharge  per  square  mile  value  for 
the  appropriate  drainage  area.  This  unit  discharge  was  then  multiplied  hy  the 
drainage  area  of  1.3  square  miles  to  obtain  the  PMF  inflow  of  3,300  cfs.  This 
test  flood  inflow  was  routed  through  the  reservoir  assuming  the  water  surface  to 
he  initially  at  conservation  pool  (elevation  1229.7  NGVD) .  The  structure  can  pass 
the  full  PMF  without  being  overtopped.  The  resulting  surcharge  storage  would 
attenuate  the  test  flood  inflow  to  2,600  cfs  outflow  and  result  in  a  freeboard 
of  4.6  feet.  Velocities  at  the  control  section  of  the  emergency  spillway  would 
he  about  7.8  fps.  The  routed  test  flood  outflow  of  2,600  cfs  represents  a 
reduction  of  21  percent  of  the  test  flood  inflow. 

5.5  Dan  Failure  Anal  va  is. 


A  hydraulic  analysis  for  dam  failure  under  test  flood  conditions  was 
performed  for  the  main  dam  and  the  saddle  dike.  Prior  to  failure,  the  water 
level  would  be  1246.9  NCVI)  and  the  structure  would  he  spilling  2,600  cfs.  The 
breach  height  (water  surface  to  upstream  toe)  would  he  41.1  feet  and  12.9  feet 
for  the  main  dam  and  the  saddle  dike  respectively. 

Since  this  dam  impounds  a  relatively  short  reservoir,  it  was  fudged  that 
a  breach  width  of  10  percent  of  the  dam  width  would  represent  a  reasonable 
estimate  for  dam  failure  analysis  for  the  main  embankment.  Thus,  a  breach 
width  of  65  feet,  and  a  depth  of  water  of  41.1  feet  were  used  in  the  Paint-Venant 
equation  to  compute  a  breach  outflow  for  the  main  embankment  of  28,800  cfs  over 
and  above  the  2,460  cfs  discharged  hy  the  structure  during  the  test  flood.  The 
breach  of  the  main  embankment  would  produce  a  wave  11.0  feet  higher  than  the 
test  flood  level  in  Jewel  1  Brook.  The  resultant  stage  would  he  15,0  feet  at 


the  confluence  of  Jewell  Brook  and  Parker  Brook,  which  is  0.3  miles  downstream 
of  the  structure.  This  is  expected  to  inundate  approximately  20  houses  producing 
water  levels  about  five  feet  above  the  first  floor  levels  in  some  instances.  It 
is  considered  that  this  would  endanger  the  lives  of  more  than  a  few  people.  By 
the  time  it  reached  the  populated  area  of  the  village,  the  flood  wave  would  he 
7.0  feet  high  and  the  stage  would  lie  9.2  feet  above  streanhed.  Here  again, 
more  than  a  few  lives  would  be  endangered. 

A  breach  failure  analysis  was  performed  for  the  saddle  dike  assuming  a 
breach  width  of  10  percent  (32.5  feet)  of  its  width.  The  breach  would  produce 
an  instantaneous  discharge  of  2,500  cfs  and  would  result  in  a  4.4-foot  flood 
wave  in  the  gully  located  downstream.  It  is  expected  that  this  4.4-foot  flood 
wave  would  not  cause  appreciable  damage  to  any  dwelling  downstream  with  flood 
levels  approximately  level  with  the  first  floor  of  one  dwelling.  It  is  expected 
that  the  energy  of  this  flood  wave  would  be  almost  total  dissipated  by  the  time 
it  reached  an  open  field  located  approximately  one  quarter  mile  downstream. 

A  failure  of  the  main  dam  is  likely  to  endanger  more  than  a  few  lives  and 
therefore,  the  dam  is  classified  as  High  hazard.  Failure  of  the  dike  is  not 
expected  to  endanger  lives,  therefore,  it  is  considered  to  be  a  Low  hazard 
structure . 


SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 
6.1  Visual  Observations 


Based  on  visual  observations  alone,  this  dan  appears  to  be  in  pood 
structural  condition.  Hie  only  item  noted  that  ultimately  may  be  related 
to  structural  stability  is  the  wave-cutting  of  the  blanket  material  that 
covers  the  upstream  side  of  the  right  abutment.  If  the  blanket  material  is 
penetrated  due  to  erosion,  then  its  effect  in  reducing  gradients  through  the 
abutment  would  be  impaired. 

6 . 2  Design  and  Construction  Data 


The  emergency  spillway  channel  is  grass  and  is  cut  into  water-laid  de¬ 
posits  of  the  left  abutment.  The  spillway  is  designed  to  accommoda te  a  100-year 
storm,  which  would  cause  a  velocity  of  7.8  fps  for  about  five  hours  according 
to  the  Soil  Conservation  Service  design  report.  The  emergency  spillway  has  not 
been  used  to  date,  based  on  available  Information. 

The  design  of  the  emergency  spillway  channel  should  be  checked  to  deter¬ 
mine  whether  or  not  the  cover  should  be  improved.  The  Soil  Conservation  Service 
has  modified  its  guidelines  pertaining  to  the  design  of  earth  spillways  since 
the  construction  of  this  dam.  Since  the  dam  will  impound  large  volumes  of  water 
during  storms,  rapid  erosion  of  the  spillway  at  those  times  could  impose  a 
greater  danger  downstream  than  would  exist  in  the  absence  of  the  dam.  Due  to 
the  potential  erosion  of  the  spillway  this  dam  is  judged  to  be  in  fair  condition. 

The  dike  that  forms  the  right  training  wall  for  the  emergency  spillway  is 
a  grassed,  earth  dike  composed  of  non-plastic  soils.  This  dike  is  also  suscept¬ 
ible  to  erosion  under  the  velocities  that  would  be  imposed  during  the  test  flood. 
Erosion  of  the  dike  would  allow  the  spillway  to  discharge  onto  the  toe  of  the 
main  dam.  Therefore,  the  suitability  of  this  dike  should  be  determined  when 
tin1  spillway  is  evaluated. 


According,  to  Mr.  Carlson  of  the  SCS,  who  was  present  during  construct  ion, 
the  cut i re  main  dan  was  excavated  to  bedrock.  At  the  left  and  right  abutments 
the  e  ::e  av  a  t  i  on  for  the  cutoff  was  carried  to  glacial  till. 

.  1  i’o  :f -Const  rsrt  Ion  Chan 


level  I  I'l'eok  hi  te  No.  1  has  not  undergone  any  construction  modifications 
si  -.»•••  i  r  s  . .  r  i  >  i  mu  1  cons  t  rue  i  ton . 

»> .  *  ie  ■'  r  li.  lift  y 

1  :  ■  ‘an  is  in  do i  ;  i  i c  Tone  2.  Therefore,  according  to  the  Corps  of  Engineer: 
c  .  - 1  e  |  "lid'  lines,  a  sej  ;•>  i  i  •  stability  analysis  is  not  warranted. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASL’RES 

7.1  Pan  Assi'ssni'nt 

a.  Condi ti»n.  On  the  basis  of  the  visual  inspection,  the  dan  is  in  Rood 
condition.  However ,  because  of  the  potential  for  erosion  of  the  emergency 
spillways,  the  overall  condition  is  judged  to  be  fair. 

b.  Adequacy  of  Information.  This  Phase  I  inspection  report  was  based 

on  visual  inspection,  on  previous  inspection  reports  by  the  Vermont  Department 
iif  Water  Resources  and  Soil  Conservation  Service  personnel,  on  design  drawings 
and  specifications,  and  on  Soil  Conservation  Service  design  notes. 

c.  I’r gency .  The  recommendations  presented  in  Sections  7.2  and  7.3 
should  be  carried  out  within  one  year  from  receipt  of  this  report  by  the  owner. 

7 . 2  Re con me  ml  a  tions 

A  registered  engineer  qualified  in  the  design  and  construction  of  earth  dans 
should  be  engaged  to  review  the  design  of  the  erosion  protection  of  the  emergency 
spillway  and  its  right  training  dike.  Current  standards  published  by  the  Soil 
Conservation  Service  and  other  agencies  should  be  applied  and  the  appropriate 
design  storm  used.  Recommendations  should  be  made  by  the  engineer  and  implemented 
by  the  owner. 

7  .  3  Remedial  Measures 

a.  Operation  and  Maintenance  Procedures.  The  owner  should  implement  a 
systematic  maintenance  prog, ram  consisting  of  the  following  items: 

1.  All  slopes  of  the  dam  should  he  mowed  annually,  including  the  steeper 
ones . 

2.  Repair  the  shallot/  sloughs  on  upstream  slope  and  the  wave  cut  on 
upstream  side  of  the  right  abutment.  These  areas  should  he  observed 
on  an  annual  basis  to  detect  anv  future  problems. 

3.  Place  filtered  erosion-control  material  in  the  gully  that  has 
formed  on  downstream  half  of  the  downstream  right  abutment  contact 
1  i  n  e  . 

4.  Annually  inspect  and  repair  minor  erosion  that  has  occurred  under 
root  mat  of  grass  cover. 

b .  The  outflow  from  the  downstream  drain  should  he  observed  periodically 
so  that  any  changes  in  seepage  conditions  will  be  detected.  Also, 
monitor  downstream  slopes  and  abutments,  preferably  during,  or  just 
alter  periods  of  high  reservior  level. 

A.  Remove  rope  ladder  and  use  a  portable  ladder  for  access 
tower-  of  the  intake  structure. 
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Also,  shoreline  is  irrepular, 

like  wave  cut  till-.;  or  minor  frost  s  1  on;*.'1. 

None . 

None  observed. 


Ground  damn  to  rieht  of  ri  Hit  toe  drain 


inspection  checklist 
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PROJECT  Jewel!  Brook  Sit.*  No.  3 


project  elatcre^ 
n  iscipline 


area  kvaleated 


HATH  November  L,  1979 


NAME  E .  L  .  Lanv.de  11 


NAME  J.J.  Bilotta 


NAME  S. J.  Poulos 


CONDITIONS 


INS 

PCCr to N  CHHCKLIST 

proj  ::c:t 

Jewel  1  brook  Sit'  No.  2 

DATS  November  1,  i 

PRO.JFCT  FI 

'.ATFRi: 

NAMF  F.L.  T.anpdell 

DISCIPLINi 

NAM  F  I..J.  Bilotta 

NAMF  S.  J.  i’ou'ns 

a:i::a  lvalfati;!) 

n fhhankmfnt 

Crest  1, 1  .'va  t  ion 

Current  Pool  1'.  I  ovation 

Maxi:::' in  T  npoundnont  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutments 

Indications  of  Movement  of  Structural 
It'. 'ms  on  .Slopes' 

Trespass  in;;  on  Slopes 

Slouyhinp  or  Pros  Ion  of  Slopes  or 
Abu  tint'll  t  s 

Rock  Slope  Protection  -  Riprap  Failure's 

Fnusual  Movement  or  Crackin'’  at  or 
Sear  Toes 

Fnusual  K  I’nank  neat  or  Downs  t  r  '.u;n 

Pi  pi  ii;’  or  Ho  i  I  s 

Foundation  Drain  a;’e  Fea  Cures 

Toe  Drains 

Inst  rumen  t a  I  ion  Svs  tern 
Viert  a  t  i  on 


CONDITIONS 


1  2  S  1.1  N C;vD 
1220 .  7  NCVD 
Not  known . 

None  observed.  _ 

None . 

None  observed. 

None  observed. 

Looks  straight. 

Looks  straight. 

Good  condition.  Heavy  .trass. 

None. 

7f 

Free  access.  No  erosion  or  other  sipns  of 
wear  observed.  Deer  trails. 

None  observed.  A  few  2-4"  deep  erosion 
pul  lies  under  root  mat,  concentrated 
near  center  of  dike. 

y  r 

N .  A . 

None  observed. 

None  observed.  Pool  only  2  ft.  to  r>  ft. 
above  downstream  too  of  dike.  “ 

None  observed. 

None . 

None.  __ 

None . 

V.'a  i  s  t-li  i ph  pruss.  V.’e  l  I -ma  t  ted  . 


. »— •* 


PKOJKCi: 


Jewel  I  Brook  Sit.-  No.  3 


DATK  November  !,  l‘)7'J 


PROJKCT  r KATURK 
DISCI!’!. INK 


NAM K  K .  I. ,  La  nude  1  1 
N.V ! K  Bilotta 

NAMK  S..I.  Pou!  os 


ARKA  KVALCATKI) 

OI’T'.KT  'CORNS  -  INTACT  CHANNK!.  AN!) 
I l  .\K  K  S  (CM  C  i'.’R  i. 

a.  Approach  Channel 

S  1  o  pe  Coiul  1 1  Lons 
Bottom  Cond  i  t  Lons 
Rock  Slides  or  Fall  s 
Log  Boom 
Do hr Ls 

Condition  of  Concrete  Lining 
Drains  or  Nee p  Holes 
1).  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


CONDITIONS 


Grassed  on  left,  forested  on  right. 

Below  pond. 

None . 

None . 

None  observable. 

N .  A . 

N .  A . 

Refer  to  next  page  -  Outlet  Works-  Control 
To  wo  r 


INS PEC  1'  LOM  CHECKLIST 


PROJECT  Jo  we  l  I  Brook  Sit'1  No.  3 


DAT E  November  1,  1979 


PROJECT  FEATURE 
DISCIPLINE 


N A ‘  1 E  E.L.  Langdell 
NA:  1  E_  I..J.  Bilotta 
NAME  S..I.  Pou  1  os 


AREA  EVALUATED 


COND IT [ONS 


OUTLET  '.CORKS  -  CONTROL  TONER 

a.  Concrete  and  Structural 
(loner  1 1  Condition 
Condition  of  Joints 
S'  pa  l  I  Lng 

Visible  Re  i  afore  in;; 

Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Cate 
Cham be  r 

Cracks 

Rusting,  or  Corrosion  of  Stool 

l).  Mechanical  and  Electrical 
Air  Vents 
F  I  oat  \'e  I  I  s 
Crane  Hoist 
levator 

Myd  ran  I  i c  Sys  tern 
Service  Cates 

Emergency  Cates 
Lightning,  Protection  System 
Emergency  Power  Systan 
'..'irinc  and  Light  in-.'.  System 


Good  . 

OK. 

None  observed. 

None  visible. 

None. 

None . 

Cood 

None  observable 

None 

None  observable 

Steel  ladder  to  top  of  control  tower  is 
missing.  Makeshift  rope  ladder  is  nearly 
rotted  off. 

N .  A 
N .  A . 

None 
None . 

N .  A . 

Not  observable  -  wheel  or  crank  for  opera 
ting,  gate  lifting  device  was  stored . 

None 

None 

None 

None 


INSPECTION  CHECKLIST 


PROJECT  .Jewel  1  Rrook  Sit  >  Mo.  3 


PROJECT  FEATURE 


D  ISM  I  PI.  INK 


AREA  EVALUATED 


0 J'TLKT  WORKS  -  TRANISITON  AMD  CONDUIT 
(loner.!  1  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
S  pa  1 1 ing 

Pros  ion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


DATi;  Mover, her  1.  I  *»7‘» 


NAJ 1 E  E.T..  l.angdell 
MAI ! K  J.J.  Bilotta 
NAME  S.J.  Pou las 


CONDITIONS 


Not  observable. 


INSPECTION  CHECKLIST 

P ROJ E CT  Jewell  Brook  Sit  -  No.  3 _  DAT E_ 

PROJECT  FEATURE _ NAME_ 

M  \M  17 

DISCIPLINE  A  — 


DATE  November  1,  l 

NAME  E.L. 

,  Langde  1  1 

NAME  J.J. 

,  bilotta 

NAME  S.J. 

,  Poulos 

AREA  EVALUATED 


CONDITIONS 


o 


OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 
OUTLET  CHANNEL 

General  Condition 

Good . 

Rust  or  Staining 

None 

S  pa  I 1 ing 

None 

Erosion  or  Cavitation 

None 

VisibLe  Reinforcing 

None 

Any  Seepage  or  Efflorescence 

Efflorescence  on  cradle  under  conduit  - 
seepage 

Condition  at  Joints 

Hairline  crack  with  efflorescence  at 
at  downstream  conduit  joint. 

Drain  holes 

N .  A . 

Channe l 

Loose  Rock  or  Trees  Overhanging 
Channe l 

Many  trees  (forest)  closely  overhanging 
s toe p  channel.  Large  loose  rocks  in 
channel.  Not  significant  relative  to 
possible  outflow  through  conduit. 

Condition  of  Discharge  Channel 

Good  . 

I  NS  l’  i:  CT  ION  CH  ECK  L I  ST 


PROJECT  Jewell  brook  Sice  No.  3 


PROJ ECT  FEATURE_ 

discipline 


DATE  November  1,  19  79 


NAME  E.L.  Langde  1  1 


NAME  J.J.  Bilotta 


NAME  S.J.  Pool  os 


AREA  EVALUATED  CONDITIONS 


O'T’.ET  '..’ORES  -  SPLLL’.-.'AY  E’EIR,  APPROACH 
ANi)  DISCHARGE  CHANNELS 


a.  Approach  Channel 

Coneral  Condition 
!,oo:;ii  Rock  Overhangin  Channel 
Trei's  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  l.’e  i  r  and  Training  Via  1  !  s 

General  Condition  of  Slopes 

Rust  or  Stain inj* 

S pa  l  1  in;; 

Any  Visible  Re  inf  ore  in;; 

Any  Seepage 
Dr a  ins 

c.  Discharge  Channel 

Genera  1  Coiul  i  t  ion 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Ot her  Obst ruct ions 


Exce 1  lent 
None . 

None . 

Smooth  -  grassed. 

'..’aist-high  grass .  Good,  0.6  ft 
variation  in  elevation  along  weir  crest 

N .  A . 

N .  A 

N .  A . 

None  observed. 

None 

Good  . 

None . 

None . 

Grassed . 


A- 9 


— '■  —  *-•  -  -»■  '-r 


None . 


APPF.M1)  LX  B 


FMCIMEFREMC  DATA 

Duse  r  i  pt  ion 

1.  Design  Records  -  Jewell  Brook  Site  Mo.  3  Dam 

A.  So l 1  Conservation  Service  Folder 

B.  Watershed  work  plan  entitled 
"Jewell  Brook  Watershed",  I 9  b  4 . 

2.  Past  Inspection  Reports 

A.  l.ist  of  Past  Inspections 

B.  Inspection  Report  Dated  May  29  &  30,  1979 

C.  "OfiM  Inspection  Report"  performed  on 
5/30/79 

0.  Other  inspection  reports 

1.  Plans 

A.  Plan  View  -  Jewel  !  Brook  Site  Mo.  3 

B.  Section  of  Dam 

C  .  Ot  lie  r  As-Bu  lit  PI  a  ns 


Loca t ion 


Soil  Conservation  Service 
1  Burlington  Square 
Su i te  205 

Burlington,  Vermont  05401 


Woodstock  Soil  Conservation 
Dist  rict 

Woodstock,  Vermont  05091 


Appendix  B,  pg.  B-2 


Appendix  B,  pgs .  B-3  to  B-10 
Appendix  B,  pgs.  B- 1  I  to  B-12 


Soil  Conservation  Service 
l  Burl  In;; ton  Square 
Suite  205 

Burl  in/. ton,  Vermont  05401 


Figure  B-I  pg .  B-  1  3 

Figure  B-2.  pg .  B-I  4 

Soil  Conservation  Service 
1  Burlington  Square 
Suite  205 

Burlington,  Vermont  05401 


m 


United  States 
■Uyl  Department  of 
' Agriculture 


Soil 

(  <  insm  ation 
Ser\  ii  e 


One  Burlington  Square 
Suite  205 

Burlington,  Vermont  05401 
February  7,  1980 


Mr.  Don  Morin 
Dubois  £<  King,  Tnc. 
Randolph,  VT  05000 

Dear  Don: 


The  dates  of  the  annual  operation  and  maintenance  inspections  of  Jewell 
Brook  Watershed  are  as  follows: 


4 


* 


1969  -  May  20 

1970  -  May  26 

1971  -  June  2 

1972  -  August  9 

1973 

1974  -  October  3 

1975  -  June  16 

1976  -  June  15 

1977  -  June  9 

1978 

1979  -  May  30  and  July  19 

I  couldn’t  locate  the  reports  for  1973  and  1978.  I  know  that  the  inspections 
were  held.  I  insp.-cted  the  ;itcs  immediately  after  the  1973  flood. 

If  T  can  be  of  any  further  assistance,  give  me  a  call. 


51  i  nee  re  1  y , 


Paul  Carlson 
Civil  F.ngineer 
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REAM  EACH  FROM  LEFT  A  111' IMF 


[•REAM  FACE  FROM  LEFT  ABUTMF 


If 6  CREST  OF  DAM  FROM  RIGHT  ABUTMENT 


#7  DOWNSTREAM  FACE  FROM  RIGHT  ABUTMENT 


If  8  RIGHT  ABUTMENT  UPSTREAM  OF  CREST 


« 


// 1 3  OUTLET  CONDUIT 


#14  DISCHARGE  OF  OUTLET  CONDUIT 


#15  EMERGENCY  SPILLWAY  LOOKING  DOWNSTREAM 


#16  EMERGENCY  SPILLWAY  LOOKING  UPSTREAM 


#19  DISCHARGE  CHANNEL  LOOKING  DOWNSTREAM 


DuBois  &  King,  Inc 


ENGINEERING  AND  ENVIRON  MENTAL  SERVICES  RANDOLPH  VERMONT  05060 
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DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Duuois  3t  King,  Inc.  ENGINELRING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 
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